Effects of guanethidine and phenethylguanidine on the frog neuromuscular junction.
The effects of two guanidine derivatives, guanethidine and phenethylguanidine (2-phenyl-ethyl-guanidine), on neuromuscular transmission in the sartorius nerve-muscle preparation of the frog, Rana pipiens, were investigated. Both compounds decreased the peak height of the evoked end-plate current (EPC). The decay of the EPC was changed from a single exponential to a double exponential. The effects of both compounds on the EPC peak height increased with hyperpolarization, and the peak EPC/membrane voltage relationship thus became non-linear. The absence of an effect on the mean quantal content (m) indicated that the two compounds acted postsynaptically. The power spectrum of the ACh-induced noise was changed by guanethidine from a single Lorentzian to a double Lorentzian curve. The single channel conductance was decreased with hyperpolarization. It was concluded from these observations that guanethidine is an open channel blocker. Phenethylguanidine shifted the cut-off frequency of the ACh-induced noise to a higher frequency. However, the power spectrum showed only a single Lorentzian, and there was a lack of low frequency component in the power spectrum, which was expected from the decay phase of the EPC. The single channel conductance decreased, but in contrast to the case of guanethidine, there was no voltage dependency. The possible mechanism of action of phenethylguanidine is discussed.